Objective(s) We aimed at evaluating the predictive value of amniotic fluid index B5 on perinatal outcome in terms of effect on cardiotocography, mode of delivery, meconium in liquor, birth weight, fetal distress, APGAR score at birth and neonatal admission to ICU. Method(s) This is a prospective study of 308 antenatal women admitted to labor ward of MIMS during February 2014-December 2015 with gestational ages between 34 and 41 weeks. All women enrolled were subjected to history taking, examination, AFI estimation and compared between those with AFI B5 from rest. Results The non-reactive CTG, cesarean section rate due to fetal distress, low birth weight, APGAR score \7 and NICU admission were significantly high among those with oligoamnios than the control group. Conclusion Oligoamnios has a significant correlation with adverse perinatal outcome.
Introduction
Amniotic fluid represents the structural and functional integrity of fetus in utero. Low amniotic fluid volume or oligoamnios is defined as amniotic fluid index 5 cm or less and can be associated with different conditions as described by Peipert and Donnenfeld [1] . Gagnon et al. [2] found that chronic severe placental insufficiency caused a reduction in amniotic fluid not attributable to reduced fetal urine output. Due to its association with chronic placental insufficiency and the inherent risk of cord compression in all labors, oligoamnios at term would likely have adverse impact on perinatal outcome as described by Grubb and Paul [3] . Therefore, such cases need a stringent antenatal fetal assessment which includes amniotic fluid volume assessment and intrapartum fetal monitoring. Amniotic fluid volume was measured as described by Phelen et al. [4] by adding largest pockets in all four equal uterine quadrants. Modified biophysical profile as described by Clark et al. [5] and by the American College of Obstetricians and Gynecologists and American Academy of Paediatricians in 2007 [6] remains the predictive tests of fetal well-being. Links have been found between decreased amniotic fluid volume and still birth, fetal anomaly, abnormal FHR tracings in labor, increase in cesarean section for fetal distress, fetal hypoxia and acidosis as described by Chamberlain et al. [7] as cited in Bhagat and Chawla [8] . In the present study, we quantified AFI as described by Phelan et al. [4] and we sought to correlate whether AFI B5 cm is associated with adverse perinatal outcome in terms of NR CTG, cesarean section for fetal distress, meconium staining of liquor, low APGAR score, low birth weight and neonatal admission to NICU.
Materials and Methods
This was a prospective case control study undertaken in Maharajah's Institute of Medical Sciences, Vizianagaram, A.P, over 2 years from Feb 2014 to Dec 2015 on the impact of oligoamnios on perinatal outcome. Three hundred eight antenatal ladies with singleton pregnancy between 34 and 41 weeks of gestation admitted to this hospital for confinement were included in the study. We have excluded cases of premature rupture of membrane, anomalous fetus, abnormal lie and presentations, placental abnormalities, Rh incompatibilities, diabetic mothers as well as multifetal gestations. All women were explained about the intention of the study, and a written consent was obtained with reassurance to maintain confidentiality of the outcome and that the study is for research purpose only.
After obtaining ethical clearance, enrolled ladies were subjected for a detailed history on demographic profile, medical illness, obstetric history and antenatal complication if any in the present pregnancy; general examination, obstetric examination and bimanual examination were performed. All booked cases underwent ultrasonography examination for estimation of amniotic fluid index by Phelen's method within a week prior to delivery; otherwise, AFI estimation was repeated after admission. Seventy-one women with AFI B5 were taken as cases in group 1 and 237 as controls in group 2. All have been subjected to cardiotocographic examination, pelvic examination for bishop's scoring and pelvic assessment. Accordingly, decision for mode of delivery was taken and followed through delivery with standard antepartum and intrapartum fetal and maternal monitoring. Data collected on age, parity, mean gestational age at delivery, CTG reading, ultimate mode of delivery, cesarean section due to fetal distress, birth weight, APGAR at 1 min and 5 min, NICU admission if any and duration of stay in NICU were recorded. A pragmatic statistics was used to compare samples to show demographic similarities between two groups; results were analyzed with Student's t test and Chisquare test to find the level of significance between two groups.
Results
Total 308 cases were enrolled for the study: 71 in group 1 (AFI B5) and 237 in group 2 (AFI [5) . Mean maternal age in group 1 is 22.48 ± 3.4, and in group 2, it is 23.36 ± 3.4; mean gestational age in group 1 was 38.85 ± 1.57, and in group 2, it was 38.89 ± 0.49; 45 (63 %) women were nulliparous in group 1 and 109 (46 %) in group 2; 43 (60 %) women in group 1 had \10 kg weight gain during pregnancy as compared to 20 (8.4 %) in group 2 (Table 1) . Obstetric and perinatal outcomes were studied in both the groups.
CTG was non-reactive among 19 (27 %) in group 1 and 25 (11 %) in group 2, which was statistically significant (p = 0.0016). Cesarean section was performed in 46 (64.78 %) women in group 1 versus 153 women (64.55 %) in group 2, having no statistical significance, whereas CS due to fetal distress 12 (26 %) in group 1 as compared to 18 (11.7 %) in group 2 is statistically significant (p = 0.03). Seventeen women (24 %) in group 1 and 41 (17 %) in group 2 had meconium-stained liquor. The difference was not significant statistically (p = 0.1579).
Low birth weight was found in 23 (32 %) in group 1 versus 30 (12 %) in group 2 women; this is found to be statistically significant (p = 0.0003). NICU admission was required for 17 (24 %) versus 28 (12 %) babies in groups 1 and 2, respectively; this is found to be statistically significant (p = 0.020). One-minute APGAR score of \7 was found in 15 (21 %) in group 1 neonates versus 20 (8 %) in group 2 (p = 0.0053), whereas 5-min APGAR score \7 was observed in 7 neonates in each group (p = 0.0237). Therefore, both 1-min and 5-min APGAR scores of \7 were noted among statistically significant number of neonates in group 1 ( Table 2) .
In the present study, incidence of oligoamnios is 23 %. The association of PIH, IUGR and prolonged pregnancies is statistically high among group 1 (46 %) compared to group 2 (13 %) (Fig. 1) .
We found associated PIH among 17 % of group 1 versus 4.2 % of group 2 women. Similarly, postdatism was seen among 11 % in group 1 versus 5.9 % in group 2, and IUGR was associated in 18.3 versus 3.3 % between group 1 and group 2 women. In the present study, 46 % oligoamnios cases are associated with some risk factor and 54 % cases are idiopathic (Fig. 2) .
Discussion
Mean maternal age was 22.48 ± 3.4 in our study group, which is similar to the mean (± SD) maternal age of 22.8 ± 4.2 years in a study by Bangal et al. [9] . Mean gestational age in group 1 was 38.85 ± 1.57 which is similar to mean gestational age 36.7 ± 4.1 weeks in a study by Bangal et al. [9] . These findings indicate that the problem of oligoamnios was more common in the later part of pregnancy. We found nulliparity to be 45 (63 %) in the study group versus 109 (46 %) in the control group, which is statistically significant, saying that oligoamnios is more prevalent among primigravida. This is similar to the finding of Krishna Jagatia et al. in 2013 in their study of maternal and fetal outcome in oligoamnios-a study of 100 cases [10] ; their incidence of oligoamnios among primigravida was 52 %; similarly in a study by Locatelli A et al. in 2004, their observation was a significantly high incidence of oligoamnios among nulliparous women (0.001) [11] . Further by Bhagat et al. [8] , the incidence of oligoamnios was noted among 68 % of nulliparous though the association was not statistically significant (0.22).
In the present study, our observation showed that 43 of 71 women versus 20 of 237 women had \10 kg weight gain during pregnancy; there is a statistically significant low maternal weight gain among oligoamnios group (p = 0.0001). Similar observation was made by Bhagat and Chawla [8] at RML hospital in their study on Amniotic Fluid Index and Perinatal outcome.
Our study showed CTG was non-reactive among 19 (27 %) in group 1 versus 25 (11 %) in group 2, which was statistically significant (p = 0.0016); similar observation was described by Bhagat et al. [8] in their study on Correlation of Amniotic Fluid Index with Perinatal Outcome. Though the present study did not show any significant difference in cesarean section rate between two groups, the CS due to fetal distress 12 (26 %) in oligoamnios group as compared to 18 (11.7 %) in control group was statistically significant (p = 0.03), which is similar to that reported by Chauhan et al. [12] in their meta analysis that intrapartum AFI \5 was associated with increased risk of cesarean section for fetal distress (pooled RR = 1.7). Similarly, Bhagat et al. [8] showed cesarean section rate 57.4 versus 38.7 % (p = 0.048).
In the present study, meconium-stained liquor was present in 17 (24 %) in group 1 and 41 (17 %) in group 2; the difference was not statistically significant (p = 0.1579). Similar studies conducted by Baron et al. [13] and Voxman et al. [14] concluded that there is no difference between the groups with regard to meconium-stained liquor. In our study, both 1-min and 5-min APGAR scores \7 were significantly higher among oligoamnios group (p = 0.0053 and 0.0237, respectively); 5-min APGAR \7 was observed in 7 (10 %) neonates in our series, whereas Bangal et al. [9] reported it as 16 (16 %), whereas a study by Driggers et al. [15] reported the 5-min APGAR score\7 in 3.8 % babies in oligoamnios group versus 4.6 % in normal AFI group and concluded that there is no statistical difference. Another study by Grubb et al. [16] reported the 1-min APGAR score \7 in 84 % in AFI \5 group versus 14 % in the normal AFI group, which was highly significant (p = 0.01); their 5-min score \7 was 13 versus 5 % among oligoamnios versus normal AFI group.
Our study reported a LBW in 23 (32 %) in group 1 versus 30 (12 %) in group 2 women which was statistically significant (p = 0.0003). Locatelli et al. [11] reported that uncomplicated term pregnancies with oligoamnios (AFI \5) independently increased the risk of SGA infant. Morris et al. [17] recorded 60 % of babies were LBW in the group with AFI \5, indicating that oligoamnios had an association with growth restriction.
In the present study, NICU admission among babies in group 1 versus group 2 was 17 (24 %) versus 28 (12 %), and this was found to be statistically significant (p = 0.020). In a study by Brain et al. [18] , their neonatal admission to NICU was (7 vs 2 %; p \ 0.001).
In the present study, incidence of oligoamnios is 23 % which is high comparing to many studies. But the association of PIH, IUGR and prolonged pregnancies is statistically high among group 1 (46 %) compared to group 2 (13 %) (Fig. 1) . We found associated PIH among 16 % of group 1 versus 4.2 % of group 2 women. Similarly postdatism was seen among 11 % in group 1 versus 5.9 % in group 2, and IUGR was associated in 18.3 versus 3.3 % between group 1 and group 2 women. Bangal et al. [9] found PIH association among 16 %, postdatism among 16 % and IUGR among 20 % cases; overall association of risk factors was among 78 % of oligoamnios cases. In a study by Jagatia et al. [10] , among 100 cases of oligoamnios, 25 % cases associated with PIH and remaining 52 % cases are idiopathic. In the present study, 54 % oligoamnios cases are idiopathic. 
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Conclusion
Oligoamnios at term pregnancy is found to be associated with increased non-reactive CTG readings intrapartum. It is a strong predictor of adverse perinatal outcome in terms of increased cesarean sections for fetal distress, low APGAR score at 1 and 5 min, LBW due to IUGR and NICU admissions.
